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(57) Abstract: 

PURPOSE. To extract a nucleic acid in a stable 
extraction efficiency, while preventing aerosol 
pollution by adding dextran, etc., to a specimen, 
furthermore adding a specific reagent to the mixture to 
insolubilize the nucleic acid, etc., and subsequently 
separating the insolubilized nucleic acid, etc. 



j (71) Applicant: 



(72) Inventor: 



TOSOH CORP 
YAMAGISHI HIROAKI 



CONSTITUTION: A specimen is mixed with dextran, 
acrylamide and/or carbomethoxycellulose to obtain a 
mixture solution. The mixture solution is mixed with a 
reagent containing (A) a reagent such as guanidine 
thiocyanate or guanidine hydrochloride and (B) a reagent 
such as n-propyl alcohol or isopropyl alcohol to 
insolubilize a nucleic acid, the dextran, etc., which 
are separated from the liquid phase. Phenol and 
chloroform are not required. 
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(54) mwvzm mmm*zmmmmm<D#m*m 

(57) [Hft] 

(1) r^b7>> r^y;VT^KWW»^ 
f^ryS^r^v>, SMfc^r^v^ wry 

sec -^f/vr/^WK t e r t -/f/V7;^- 
/k&tf t e r t — T 5/I^TA^=»— /W^e>ft5#3&*fe31tf 
WlSKi^B, fcSr*tp»t*CS:, 18(1) 

g v (3) *mtzfriti*9W(*** % J7-*fcft*& 




1 

(1) ^r*h^^ T^y^T^KSW;^>v^ 

v r- znn t m& L.Tat&**r»rti-« m ( 2 ) 
y ^^ii/ftvTyit b y ?Aa>bft£«^fe 

/K /fy^Pt 0 /V7/^-/K n — /f"/VT;l/ ^3 • /l^ 
sec -T'f/VT/V^-^, t e r t -/f/VT/W^- 
/k&tft e r t - 75^^3-^b45S^?)itf 
^5 1«W±^KJIB, tSr^tfKISICSr, X« (1) 

<o»^*iciR^L-c«itRtf^^ y t-sttjwm-sx 

(3) ^*WbS^fc«*Rtf*^yr-Sr*«i:^ 
(1) r^^b^:^ T * y KRtf*^#*v^ 

y r-«:»w & l -ta**«:»rtt £ is, ( 2 ) 

Bfe^ y WSWvT^St h y 5r A 36* b ft 

s e c -^f/l'T/kn^/K t e r t -/f/^T^^- 
/kfttft e r t -T^/WTA=J*-/Vd>feft5^^C>atf 
nSl*#±<Z>l**B, ^Sr^tfUaSCSr, X@ (1) 

(3) ^jWb**i/fcWWtw*-Yyr-«r«ffik» 

Hi-sxs, (4) »l^^cW>RNA-efc6I^ 

(5) ig (3) "e»»s*i/fc«»Xttxfi (4) -e# 

e>frfc«*«\ />ft< tt#^Ba?iJSri«*S*r^OlciiL 

y * W^fx-yy7^v 3 ^RJEfctt* 
"CPCRSJ£i-W1"SXS, (6) PCRKM«©t 
*SME»fcX ttPCRSSt <DR&m* b 
ffcSrWJ&f-SXg, (7) S#!Mfc0>*ft:a»k. t*»* 

cit 3 ] pc RR*ftw**5we»t«>*je*, 

ho (1) T^y/VT^KXtf*^** 

^yr-, (2) W7yi^7=r>, ffiS^r 




^W7- 5 9 5 7 2 



2 

^v^. ftv^7y»* y ^Axtf^vr^*^- h y 

9Aj&>kft5#a>k3Sfi*t£ HHioMAh n- 

f^/UT/Vzx — sec -^f^7^^^/V, t e r t 
-/f^/V^wWStft e r t-T^/VT/V^wl/^ 

Co 

[0 0 0 1] 

^ * y n i?-, B5*»Wr^» -CWffl-T S r. k &X 
[0 0 0 2] 

[0 0 0 3] HttWt-* WtttaWho^fkb-cii^ft 
|IKXt5^^bft^fflJ3S)K J ^*fflJ!SS"C*^^ 

xttiWWbr^rwfbu mm^mm 

30 [0 0 0 4] »«(Di*WW:, $£*#C<0 J: 5 I- tTff^ 

L fc ^ * y — y^n/V- ^ £r BIN b T 

— /Wffi (Molecular cloning:A Laboratory manual Appe 
ndix E3 ^E4(New York: Cold Spring Harbor Laborator 
y, 1989) ) o 

40 [0 0 0 5] K^Cf tV7 V»^7^v?yM7 x ; 

e> ft & m&m &m 7L x mw&m&mfm §r®« l , 

^St L fc^Kffi l-^ * y — A- y^p/V - A* S:«SJP 
LT«KSr^<k*ii-5. vWAGPCffi (AcidGu 
anidinium-thiocyanate Phenol -Chloroform method:Ana 
lytical Biochemistry 162:156-159, 1987) 0 
[0 0 0 6] ^Cli^T^yy^tv'T^K^T 

50 K*«9u BT*^bT«StSr3S«*^ *^y-^** 




3 

v^Vfc (Molecular cloning:A Laboratory manual 7.23 
—7.25, New YorkXold Spring Harbor Laboratory, 198 
9, Analytical Biochemistry 162:463, 1987) 0 

^yy^SftH^ 3 ^ft*^ h y (Nucleic 
Acid Res. 19(20): 5792, 1991) 0 
[0 0 0 8] 

y - ./v jsfe ft, sa k i & » **** 

^pn^;^lifS4fk^I-C*>?) (PS**!-** 

[0 0 0 9] AGPCft^V^t, 7zr.;—/V*??xi 

/-/wffitPI«<DWjHdSfcSp Kfc:;LO:frflsttRNA«: 

[0 0 10] ^T^v^&reft, »WfcJI»^T=^^ 
T^^^a^fiTi-Sfc*. (6-8M8IB 

^j>m^m (H{cWIi^2o < c£jit<ds^) 

So Hi-, ^7=^y«VM:ttt5^^/-^ 
ft, 8*OT»ftofc«)*l|«lfl[r5 0-7 0%i45 

#*3WH*LTV**a>fe, HSfcfcS (#910 0%) ^/ 

[ooii] Bvit-r h y ^-^fe-cft. aa«*4:»r* 

[0 0 12] £^6^ ^aWWSJS (polyme 

rase chain reaction, PCR) £ J: JiftS D N AJffgffi 
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(Molecular cloning: A Laboratory manual chapl4. Ne 
w York: Cold Spring Harbor Laboratory, 1989) "Cft, 

CRm DNAfiHdSSe^fl^ttfc*^^^, 1« 
R^H«#ftt6lif^^V^DNA («DNA) 

10 [0013] ^*DNAOSA<DHK<7)-oft N 

fcttBtSrttffi UPC Rffl*8WsfS:Wlt 

ltiftM»tliS^-e?l4t5^7a //He 

fcBfl«i"5o ^nr 7-if K/7 x y -/^AG P c 

T n v^/KDJKT-ftfi^^O^ * p ^-c, ^*fc-rtttf^ 

H4X10^ flJx.ftBS 
fffjfc&#0>»£\ JfiL^l ultfcl 0 6 &«©9>f/^ 
20 xtp)/;vi»^HB©? 

«^tB<cPCRK*5V^TW:«*:ftl»** s 4:CS«>-cfc 

[0 0 14] x7n^O»t^il»t5f^, « 
X.ft3-o iy/^«4 8 7 2 1 8^$6(C|B*^tVfc5l 

Tx *»#t«"t?PCRRjKSrll«lt'*-«-t 1 l>*Pe>^"C^ 
30 [0015] 

ft, DNARtfRNA^ttfflJS^t^l^ofCo 

40 [0 0 16] t^WMl (1) r^F7^ 
"Ca«*«r»«i-S3». (2) f^>7>»/7^^ 

>\ ttK^r^v^. f^v7y^y^Wft^ 

JlAt, n-^p^7;va-^ /fy/p^7;v=" 

/K t e r t -^7l^T^=»— /kRt5 t e r t -75^ 
7A a— /u**C>3S:S*d^31tf^S l «£U:.0>f**B, 
50 Sr^tfWJICSrXg (1) <D»£*fc»& bT*«fcRtf 



(4) 
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Rxf**vT-zmtet ttm-r s is t <d 3 ocd isd> 

[0 0 1 7] -Ztz^ftWlZ. (1) r^hyy, 7^ 

^«Sr^t5l8. (2) WTyi^7=^V, 
ffi^^T^i-'v, fivTVS*!) C-^WftvTy 
Kf- h y ^a^&SffiM^iSfiftS 1 ft£Lh<Of<*A 

/V, t e r t -^f;P7;Va-/Hyt e r t 

i£rg*f8*2iSC&, IS (1) (OiS-g-ifctcig^- Lt^t 
W*-r!)7-?:^Mt5m (3) **fc3n,fe 

«n&tr*^yr-sr»*i4:»«i-*xe, (4) 

$ ttfc^gf^ R N At?*> 5 4§£tci£&^50&«- <fc "9 & R 
NA*DNAt3E*-r*Xg, (5) IS (3) 
£;ft/c^&3miS (4) •C#e>ixfc*ltSr. 

o-^, ^yjc^wtf KEiSI^i- jKjmw-* 

fj-v!)7^-/a vKJfciS * T? P C R Rj&Jc Wl" 5 1 
(6) PCRSJS«9«©a3t»**{l2XHPCRR 

LT v >fca»5a»*!NJ£i-* IS« e> *e 5# 

[0018] $ e>^*»w«, < t y r 

»©*«|-fes' bfr««i-5o (1) f^b?^ 

^e>3lliil-5 1«»±^ d f-V^7'-. (2) <f"* 9 ~'T* 
g^T-vV, J£8^T~v"^ f .tv7>f*!)7^ 
StfftvT^Rt h y ? Ad»e>&33fc^?>jSf*i"i<5 1 
«a±©*t3HA t » n-7-Df;V7/^-/K -Y 

,W7/U= — /K t e r t -^f;W7;V="-;Htf t e r 
[0 0 19] «T» 

[0 0 2 0] -^XI4-*««>DNA, R 

NAf©M©ttmS^fcC DNAIty/ADNA© 
ftfk U'aJ'Hl'T^SfrODNA, RNAItmRN 
A©i x t RNA^r RNA©jftWI"Sffl"C#5o Z.<D 



[0 0 2 1 ] *56Wlc<t^«, z.thb<r>tmfrbm&* 

ttw-rs^fc^-cti**, **ibwmc PCR 

[0 0 2 2] «H«:-&*fi-SiWfc, 

-(kSHSr t^f>. Jfty7-^<tfflUiv^titf 

[0 0 2 3] ^-vyr-ttt. »16i:*|PttS:*L-C*5 

yr— ^df-^h9>, 7?D^7; KK.U^/i'^ 
«W±-C*)2). :n^t'J7-Wlfl)- 2«&± 

pcRSJS**pi*t<cv\ ^5fe«ffl$n 
#3Pj3<D*^yT-i*#«£fti\ i»«ma** 5 (ST 

[0 0 2 4] Jf-t!)7Hi> lOnlWltO. 
Ol-lOOOngtt If^KftO. l~100(i 

40 [0 0 2 5] *tyr-*s*ufc»^*t. 

y ^^s.o c ^^v-r>'®?-^ h y !>A!5^*5»*>f>lli 

tv5 lSWlO^lAh n-^nf'V7;^-/K 4 
y7'ntVV7;l'3-;K n -^f^T.fl'a- /K sec 
-■ff-lVTH'^—fl'* t e r t -^7;Vn-/V, ^ 
t e r t -T /p^ib^:^P*^'l(4^' J & 

[0 0 2 6] i*2iCte, Wxii^^^^ttx-S^* 

so <oaa<c«f5^^ mm^mmm (?-**^ y ^ w 



7 

T — if) ffittSrfPflJUfS^^Sfe-*- h y EDT 
tt, Rl^ki" -5 7t \/?*A>-7 4 K^-o-SralTC-fS •>* 

t\ pH4~9, iOML<lipH5-8tLtfc< 
[0 0 2 7] *»WT?tt, t^^AirLT, ft->ry» 

vftvTvst h y ?A^ib#5#a>ib)itf;ft3 i n 

(OKHlAliSeStS'^'fk-t-'5lB^I-ffnT*3«?, 

y^A, ^k^y^A. jut?- mj mm&<o—i& 

[0 0 2 8] *38W|-efi, MBiLT> n-Zof^ 

= — A\ sec -r^ATA-^ — /K t e r t — z/^'t 
7;Va-;UJU!t e r t -T 5 Aa»ib&-5t$ 
ri^iSlifrS l«XI±2tt«±£ttffl-t-3. rr-C, 2 
«W±«rttffl-f Sli^-^tt, T»-'HIIWfc3S*«:fi : i\ 

[0 0 2 9] WI^C^cD, ttHSAXtTKSIgBO-tih^ft 
©««M\ *^yT-?Srjl^L7tKW-l**CSr^PL 

(**£*£) «*A*si. 5~ 
4 . 5M, f£3i£ B i5 4 0 -8 0 %gST'fc5. 
[00 3 0] «*.rf , «*C Sr«J*-r-5K*A t LTf 
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cD-T y^°cr t°/WT/P=i — 'Wft^»*75>4 5 ~5 5%SS 
-Cfo^o ftvTySf^7r.y*>fi^IIi)!l. 5MEI 

yy'pf^T/pn- AftjjsiAKas 4 0%etT-et4^-v y 

rrntvuTAa— A-*»»aa*8 o%w±-cn, sat 
^H^£+#*r*§fkffl*57£t7<z\ f-*i/T>Burr 

[00 3 1 ] K3IC<o8S.fip4{i, M;ttfiWa*jfafll*tf> 

20 V\ 

[0032] w_h©xs-ewwiti<o«iiRtJ«*+ y r- 

**5»iaHli: L-TI4. 0. 1 ~ 1 0 n m^*©?L^^-r 

[0033] &m&it\>it&m-z. *:(D-£if.x*m*<D%i3t 

PCRSftf) Srft v^, ttlWfcfKtoi***^ 
*-h,5K*A*«SR«i:^*-e*>5#*e'l4Sria#-*-5» 

A, tftth??^ UN*-*" h y ^A^SrO. 05- 
0. 5MStmL« TA-a— ^i:L-Ctt«*.tf3i^ 
/-/Hi?)5 0%a±, &tL<H60~80%> n- 

Ii3 0%y±, 0*L<tt4O~6O%^AV^ 
[0 0 3 4] rote, «M£it*fctH£j*£-*-$a£Jf«r 

<0«aiBSr^tf»*SrSi*PL, ff«»'L^)iXtt»iflSr 
50 fr*.tf&V\, tf*^ (2) W^Ol@§r^rO 
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[0 0 3 5] *»Mtt3E^, K±^<t5J-LT«a$^ 

CPC RBS £ ft£ D N Aititg^r&Sr^iJffl Lfcteffl 
.^B#fF*4 8 7 2 1 8^MjW»<OH^*«Sr§lffli- 

•So 

[0 0 3 6] rcD^ffi(Cj3VNT(4, M3$<7> J: 5 (~#lit£ 
(4. DNASrl#*8-f 5fc«xDPCRSJtSS:*Uffl-rSfc 

[0 0 3 7] Kfc, »<is^fc«*xi±iwriExa-ca»(E 
i a vsusi&^-e p c Rsjtstctt-rs. r r. y 

^V^K^n— ^{4, S^&JfiggSr^U PCR5 

5 ' ^sic-em-r^t 2 msuL<o*- y * ua-=f- K-e 
tfcWLJ;5 £-f$#?£gB?iJ(a£D-C, m-gmvit 

[0038] ^w-cteffl-t-s-f w- y-tt* 

> K— /K T^^V^f f 7"/-/K ^ a^e-v-r 

^■>aetjefcr^e>ofi*(t4St*«^-c#4. pcrkjes 

[0 0 3 9] ^3fe§fia^^H, P C RSiSSu^XiiP C 
R&&^OPCRKJ£^l--^-C$!l?£-*-£ 0 -f>?-# 

tT^iRftt^^t-t-^fcfe, pcRSfrmxiiPCRS 

iStxOSJtjMlEH:, »i^JlfcDNAXIiRNA«^ 
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[0040] w±<o#sga?ij<o^a*-fejc*3v>-cti, p 

CRSf&SrMMLfc^(i^|g€ri6*Pi-S^S^^V\ ^ 
ot, PCRS*S**i6*Dbfc«««rffl«L, r 

[00 4 1] ^LT«^I1 ±f5-etft^LT#fc«Si? 

[0042] #3sw©wsi-fcy m*, ^m^mmmm 

20 fcfr5*^H:» *»WIBftlWHaS«*Sr^tf n i: mj 
[0 0 4 3] ^©^51:, wan-fey hffcRfS***** 

C $:aS»-r*©*T?»fcttttifc if ^ pltBftW*-fe y h * s 
[0 0 4 4] 

30 *p(t-CliftV\ 

^r>^(0#Mffi*BJiSi:CEA (flM&JHtStHS) T?*f^U 

EMJ^lft-e^* Lfc 0 lmlSfctlCE L^HJfe^ 

4 0j5i4ofe«$^ 1 0 0 /x 1 »l«*^Sr^*0. 
5m 1 Ofy/y V^f^-T'CMt, 7 0 00 rp 
m-Cl^ffi^.J>^ilL±fllSrl*5fe#, ^i*2 Ojilfi 

l w l (1 0 n g) Sr^APLffi-e-«, (2. 4M 

40 ft->7>f^7=^^ 15mM^iySthH 
A, 0. 3%N-7!>B^M/^v'>tM)'>A 1 6 
0 %-f y/o f;V7/va-/w) S-100*! 1 ^AP^> 2 
0£t>@*#U igoV^T 1 5 0 0 0 r p mT 2 4>ISIjS<C.^ 

2 0 0mMl» y ^^^tf4 O'^y/D tVWT/P 
3-/^10 0/2 lSfe&DU 2 0»S«#L > ^^Tl 

5 0 0 0 r pm^l^W^L^KbTXfflSrjtTttjSife 
{^SISrttWLfCo ot/trWi > t^g^^-ov^T Kissanet 
RobinsvO^)ti£ (J. Biol. Chem. 233:184, 1958) \Z.£<Q 

50 DNA4£iliJ/£Lfc 0 * fetCitWftSr^kteaUfc*, 
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V^feM (Anal. Chem. 28:1756, 1956) \Z.£Vitmfa 
^(OUtmtdk (DNA + RNA*) «r««Lfc. RNA 

ummm (dna+rnad ^^dnams 

[0 0 4 5] )fcm<Otc}b7vTT—^K/7 

[0 0 4 6] r/nf^T— tfK '7=.J— 'M£tt, Kelle 
r t G.HblC<t^ife (Anal. Biochem. 170:441-450, 198 
8) [^o/c 0 £1***0. Smlt^yy^fa- 
^*©«US»W»2 0 ji 1 fc, KIK (1 5 0mMlftt 

lOmMEDTA. lOmMhyXpH 
8, 2%SDS, 2 5 0/ig, / ml7 P DfT-fK) £ 
40iu 1»L20#SMU 5 0t"Cl W>^- 
^^<— >3>Lfc c ftlC^fg (7x/-A : ?uu*;V 
A : ^ y7>;V7;^-/P= 25:24:1)^60// 
l»L2 0#gf#f^ o 10M 1 5 0 0 0 rp 
mtSl^ltUfcc ±m (*«) £4 0^ l^J&U 4 

O^g (1/xl) t-< V:/p bVWT/i-n — /P£5 0 u 1 

Ut#Lfc 0 4 < c-e2 0»iB»ib»«Lr±»^»rtt 
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* [0 0 4 7] AGPCftli Chomczymski.P ?>(Cj;5A* 
& (Anal. Biochem. 162:156-159,1987 ) ic££ofc 0 £ 
1***0. 5m l l^^y^^a— ^<OJWIS»»« 
2 0a/ M-> f** (GMftyT^T^^y, 3 
7. 5mM^x^fhy^A s 0 . 75%N-7^p 
^/l^/l^v-^ y t>j^ o. 1 5M 2-Anofr:/ 
h^fS—Ao) ^4 0 M l«DL2 0f>gS#U £ <b 
i:2Mft*thy^ (pH4) &6u 1S»L20# 

10 L2 0*MS»#Lfc o »C(c»«f (^an^^yr 
5/PT/V=i-^-4 9 : 1) Sr 1 2 /i 1 SAPL2 0®>g 

«L 4tl?2 0m 1 5 0 0 0 r pm-C^ll 

at^ 0 «»p«, ±m*&x, MWc7 5%x^y- 

/^10 0 M l»[ILWU: o S^I^^CT^ O^fS 
*«:±IEi:ra«lc^WLfc 0 «*Sr* 1 {c*1- 0 * l K 

[0 0 4 8] 
[Hcl] 





; DNA 


RNA 

Gig) 


DNA+RNA 




2. 9 


1. 4 


4. 3 




1. 6 


0. 7 


2. 3 


Acpca 


0. 2 | 


1. 0 


1. 2 



MM2 <D#im ^ o 

(J Ml 0 9) £*L~B r o t h#«n?#*L [0 0 4 9] 

fee S««lm 1 Sfc0*»l2 X 1 O'iftofcl^jS [^2] 
1?, lml^ii^il. 5ml(Dt^y>^f 
^--^(CffitWb. 70 00rpm*Cl^M»^«L± 

r^F7y2//l (^15 0^ 2 0// g) £r^An 
LS^ig. UMC (2. 4Mftv'7yS^7^^y, 40 

t^^^^t h y 6 0%^y^n fcVWT/l^ — 

/W) £ 2 5 0 m 1 2 0«WII»L, jRl *T 1 5 

o oo r 2 ^mm^m^xitmmmm^ma\ 

§tf 4 0 %^ y^P tVVT/Vn-;^ 2 5 0 1 jg*P 
2 0^gf^U i^T1 500 0 rpm-eiM 

«1 i:RW»CDNA**J:W|»«»* (DNA+RNA 
*) fcWfcU RNA*£#tfjLfc 0 «*«:*2K* *50 



DNA 
(AS) 


RNA 


DNA+RNA 
Og) 


4. 4 


3 6. 6 


4 1. 0 



^IW3 B®Jmfc*^/W*DNA£>JSttJ 
r^f7>'l,il (^15 0^ 10//g)«r#ffi 
Lfc**0. 5m 1 O-^^^y i/?^^ ^MBSIJiTifc 
*f*il2 0 w l«r#i£U KXC (2. 4MW7 
>^^T^v>\ 1 5mM^xygthy?A, 6 0% 
>f y bVPT/^n^/w) $:100m 1 flKiJPflK 2 0# 
g*#U 1 5 0 0 0 rpmr2»»^iLt« 
*^«S6SrttffiLfco -h«f«:*T, 2O0mMl»y 
!?A^t?4 0%>f y^n f ;i^7;i/3-;^ i o 0 /i 1 
&mm. 2 0#?1»#U 1 5 0 0 0 r pm-Cl 5>K 
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[0 0 5 01 ^ttJK^*tU PCRK* (^fgiS 
(tfc) ») £2 5 u 1 Ml, D N AT h e r ma 1 
Cycler (Perkin-Elmer-Cetustt^) "C£r^l^T4 
0-^>f ^/v^PCRSrtfofco fcfc*<0*ft=ttElT0>il 
*)-e£>3 (&TF<D7 s 7'f-**-\*BWgf]fe 1 >'r/l'X (HB 
V) ^^^»gf^fcft<D^7^v-t^ 

[0 0 5 1] #*>f 
Stt 9 4t 1# 

y>^ 5 5t: 4 5g> 

^ 7 2t i# 

5' -GG ACTTCTCTCAATTTTCTAGG 

G - 3' 

5' — CAAATGGCACTAGTAAACTGAG 
C- 3' 

PCRK**T««*MMtoU ^i^A:/*^ KSfe 
6lcJ:0^<>-K©»S*:«Bbfco ttJftSrH 1 

f^h7>Ul (^i5 0^ 10^g) 

LfcgtO. 5ml <ou->-;/y >^^-^[ccmsf^ 

MM2 0// 1$:MU KIC (2. 4Mft^T 
>-B£^T~v*>\ lSmM^xygthy^A, 6 0% 
>f y^n bf/VT/W=3— ;W) 4:1 0 0 /* 1 Sfe&PlS, 2 0# 
SflBfU 1 5 00 0 rpmt2^i|^iLta:K 
•fc*»«r«fflLfc, -bm^^r, 2 0 0mMt»y 
^i^^tr4 0%^ y/n tV^T/Vn-^^ 10 0m 1 
SrSSSPtt, 2 0f>g»L, 1 5 0 0 0 r pmtl^ 

[0 0 5 2] £<DHJW&fc:#U (SiBiS 
(tt) i) ^10H &ftt», DNA Th e r 
m a 1 Cycler (Perkin-Elmer-CetusttJK) "C® 

[0 0 5 3] 

T~—V>? 25t 10» 
^J* 4 2t 3 0 # 

a?«i^»*^s 9 9t 5# 

2 5t: 

«fe(-±IBafrte^SJ£»tt 5 * 1ICPC Rf*2£ 2 0 u \% 
DNA Thermal Cycler (Perk 
in-Elmer-CetusffiR) TM 0 J^/KDP CR^ffo 

Hi, C^flTi^^^/VX (HCV) <0»»Sr#ft»lcii« 

[0 0 5 4] 

Si* 9 5t: 3 0# 

6 5^: 3 0# 



14 



^ 7 2t 



5' -CTCCACCATAGATCACTCCCC- 
3' 

5' -GCACTCGCAAGCACCCTAT 
3' 

PCRSJSteT««&*»&??l\ xfi?^A^pW 
-To 

10 CfflJfF&^/^RNAOttffl 

F 7 y 2 m 1 (5HP:£ 5 0^, 2 0 /u g ) &frtt 
bfc#*l. SmlCD^^^y^^cx-^lCCSJif^ 
a#JdLfflfl 00^1 Sr#8lU K3£C (2. 4Mf tv 
T^^^T^> ; >\ 1 5mM^^>'gl^ h V 6 0 

%>f y \?;VT;V^~;V) Sr 5 0 0 ju 1 8SiD«, 2 0 
8®«#U 1 500 0 rpm^3«^«Ltit 
l»*^«K«rttabfc. ±m^^T, 2 0 0mMfi» 
y ^i*£r*at?4 0%>fy/n^7/U3- 0 0// 
1 &mm. 2 0#S«#U 1 5000 rpmtl» 

20 B»*#«bT±»*«K, »CW»fflL^ 

[0055] ^ttK^atu is?te^w*2 o n 1 
&(c±iaa?te^Si£*« 10^ icpcr^I4 0m i 

LH*« 4 t n P C RKJCSSrlsr ft o 

/Co 

[0 0 5 6] ifc«E<Dfc«>, 3 by^Affi (Ishiza 

wa. M 5 Nucleic Acid Res. 19(20):5792, 1 

991) -Cttffllfc 5fef«il. SmKOt^yv^ 
f^/CCWMtifl 0 0 m 1 ^Mt, f*3£ 
30 (6M Na K 1 3 mMEDTA, 0. 5% N-y 
jrp>f;l/t;l/3WtH)!?^ 10/ig ^J3^ 
Tris-HCl pllA) £3 0 0 m 1 a&*P«. 2 0f>S3t 
#U 6 0Xl-?l 5 5>ra^^^r^^— v^a^bfc 0 -f > 
3-^^<— > 3 >f y^tz tf/WT/V^— /^Sr4 0 0 // 

1 ffiiDft, 2 0#S«#L 1 5^ratILt 0 #B^, 
1 5 0 0 0 r pmTf 5^Mit'E?^«br±i»*»Tfco 
ft{-4 0%^y/n /v-Sr 1 0 0 0m 1 £r$S$ 

iP^> 2 0#S«#U 1 5 000 rpm-C5^» 
#8tbT_hfit£»T, «tlR*^«|IS:ttWbfc 0 rcDtf: 
40 MSfcStf b_LlE fc mmKWlRSBJ&&Xt PCRSrfirofc 0 
PCRKJ£)l*m PCRgMil0M^»# 
^u^h^y^ (Sy- <#) 10 ^ffLfc. # 

U G4 0 0 0 SW^ffll\ 2 6 0nm(DMKK (U 
V8 0 0 0, JftV- m H) CtftMLfeo 
«y^lt*yi?-WR«f* (0. 1M, pH6. 8) , flt 
tlml/mi n £fflV^c 0 *£*§r^ 3 (C^i~ 0 
<D*-jfe-C»PCRSiS»JKl 0 ju 1 Sfct) PCRiftlS 
#3l*¥#7 2 6 n g^fcofcOKWU 3^ftthy 
50 j£W3ng^ofc 0 



(9) 
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16 



[0 0 5 7] 



[5S3] 



PCR«ilM (ng) 








2 7 








2 5 


2 6 






2 6 






4 

3 
2 


3 



0J6 BSfffi^^^^^DNAcOttW 
x** by^l ix 1 (^15 0^ 10m) 

Sfi»2 0/i 1 ^ai, HTfc«bfcKKC*t*L 

[0 0 5 8] ©2. 4MffV7>Ky7^y>\ 15 
mM^>ff h V VJ±RXf6 0%-f y^n t°A-T/V=3 
— /wfc*trt*3llC«r 1 00 ^ K 

©2. 4MftVT^ l J!)A N 15mM^x^f 

C £r 1 0 0 /i K 20 
®3. 2Mig^^T^v ? >\ 1 5mM^yttb!)r) 

00// K 

f^C£^M££^ 1 5 0 0 0 r pm'C2«^ 
«L-Cit«*IC«K*ttUiLfco -hfif£l#T, 2 0 0m 

MJfrffcyj y ^ix£^t?4 o%-r yzfus<; — /v£r ioo 

// 1 SrSSADft. 2 0#gJI#L, 1 5 0 0 0 rpmtl 

7 B SSf^ 9^^DNA©»U 
7*** h 9 > 1 ju 1 (#7* 5 0^, 10/ig) 

imo. 5m i co^>^y ^^a— ^BSjffue 

[0 0 5 9] (D2. 4Mftv7^7^v f y, 15 
mM^x>Sthy^A x 6 0mM2-^W/hx^ 40 

/K 0. 3 %N v 4 /I'-fr/l' hV & J* 
RXF6 0%n-^ntT/VT/l^=i— /wSr^tfWKCfr 1 0 
0 /i K 

©2. 4Mftv7^T-y> > 15mM^xy| 
thy ^A, 6 0mM2-^/^/Fx^/-;K 0. 

3%N-7?p^/^nv>t h y ^^.ar56 o%>r 

y^n tr/WT/Wa— ^Sr*tpKaiCSr 1 00// K 
®3M^;TVT>lf£^T~v 19mM^iy»th 
y^A, 7 5mM 2-^/^-/hx^,/-/K 0. 3 
8%N-9^n^/H^/W=ti h y *A,ftt5 5 0%n 50 



@)2. 4Mftv7y»/7^v>, 1 5mM^^i>^ 
thy^A, 6 0mM2-y/^yfx^y-;K 0. 
3%N-79P/f;Ut^3i'>t h y 6 0%n 

-^7/Wn- ./U^$tP^*C^l 0 On K 
©3Mf*>T>8y7^i*>; 1 9mM^x>ft h 
y^i^ v 7 5mM 2-y/w^y p h^^y— /K 0. 3 
8%N- i ?!>P^.n'*/l-3V>t h y ^AW5 0% s 
e c -r^^r/wa — /^Sr^tr*t|gCS:8 OH, 
©2. 4Mf.ti7>f/7xr^ 1 5mM^x>f 
^hy^^, 6 0mM2-^;v*^hx^y-;K 0. 
3%N-7^D^^t/Wni >f hy #ARt5 6 0%s 
e c -^ATAa- >l- £r-&irf*^C £r 1 OO/i l c 
[0 0 6 0] MC^W^f, 1 5 00 0 rpmT* 

T. 2 0 OmMJfi>ft:^ y ?-k§r&tf4 0%>f y/p/V 
— /V«r 1 0 0 n 1 4r«flPflL 2 0#e«#U 15 0 0 
OrpmTl»^«LTiM)lt, tfcJRttfcl» 

l^T\ H*£#{|3 ^Hi:^"CPCRSrm\ Ki£*£7 

3U6098 Bfflffjfc*>f/W;*DNA(Dtta 
f^f^i^i (5>fi5 0^ 10^g) 
bfc^40. 5m 1 <D^>^y > ^IZBMBfjji: 

[0 0 6 1 ] ®3Mftv7y»^7 = yV, 1 9 mM 
^xy^thy r)A, 7 5mM 2 - y J 
— /K 0. 3 8%N '-?9n/fAt^3i/>t h y 
W5 0%t e r t -T $ A7;^- z^^Ta t?f£3£C £r 
8 0 m 1 > 

©2. 4Mftv7>^7^v>, 15mM^x>| 
^"hy^^, 6 0mM2-^/^7 4 Fx ; ?ywK 0. 
3%N- v^n^f ^-tfvl^v h y ^^^1/6 0% t 
e r t -7; /VT/^a— /VSr^tf*63IICSr 1 0 0 u K 
©2. 4Mftv7>S^v> > 1 5mM^x>^ 
tby^A, 6 0mM2-^/^^fx^;wK 0. 
3%N-~=7 T >t3^ 'V+tVza v h y V^RU6 0% t 
e r t -^^T/Pn— /WSr^tfWSSlCSr 1 00// K 



# 
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(10) 
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©2. 4MftyT>f^T^v;y N 15mM:^x^ 

3%N-7*o>f^t;v3i'^t h y 6 0%-T 

y^nW;^- /wSr-^tpKHICSr 1 0 0 » 1 Q 
[0 0 6 2] MC^tt^i, 1 5 0 0 0 rpm-C 

2 0 OmMfiftj; y ^A£r^£j>4 0%^ y/n^V 
—/PS: 100/il SraSAD«, 2 OS>gat#U 15 0 0 

o r p m-c i frm&i*frm i x±mz&x, ttrnm^m 

HJ6ffil9 CSJffi£^/W*RNA<Dtttti 

K (^T-*^ 7 0 75) mWLQ, 0 . 5 > 1 , 2 , 5^1 
(0, 5, 1 0, 2 0, 5 0/ug) fe^tf^*-;* h7> 
(»f!5 0^) 2 M 1 (20m) SrtWJl4» 

U $f)CCMMIfMl0 0^1^m 59 

gai#-*-ao jw-wkc (2. 4Mfty/y»^7^ 

6o 1 5 0 0 0 rpmT3»L^|Lt«W: 

»**aaiLfcp ±m^^x. ttmmz. 2 0 0 mMtft 

* y **Sr&tf 4 0%^y/n tVPT/^n— /^£r 2 0 0 
/ul^AD^, 2 0#gf^L, 1 5 0 0 0 rpmt3» 

[0 0 6 3] ^cOftMtc^L. a»<E9KIII2 0 m 1 

^±iaa!te¥SiS»« 10^ icpc R^m 

#aLHJ£0!I4 tRIUftfr-CPCRRjSSrdsrftofco 
PCRSiS^T^, H*«5fcBiai^PCRSi«:»«l 
0 // 1 «ri*3gtt(*:^n^ h^^^>f- Ofcy — («) 

[0 0 6 4] mm&itVoW^hZTtV/UT* K^«^ 
»^fi, Cfflfff*!>>f/^RNAdSttUl**L*V^fcA N 
PCRSJ£ia5»BI*^fflSli4^ofc 0 r^y 
/v7-;K^2 0/ig^i»ptm(l PCRKJtSfc: 

7^2 0^g»lfci^l PCRRj£lcj;5l*II 

[0 0 6 5] 
[3*4] 



18 



10 



20 



30 



40 





P C Rttfg 




< n g) 


0 


0 


5 


2 6 


1 0 


3 3. 5 


20 


3 5 


5 0 


3 5 










2 0 


4 4 



50 



^^r^bv> (^§5 0^) 0, 0. 2, 0. 

4,0. 8, 1.6,3. 2,6. 4 // 1 (0,2, 
4, 8, 16, 32, 64/ig) Sr^ffiU SI16M4 £ 

raawcttwitf^jsiVPCRSjESSrffvv pcrs«» 

3HS«1 1 B«ffFUJ^>f/^DNA<Ottta 
I GMAH :Lowviscosity)£rl/il (1 
XfPCRR!fc&m\ PCRfiJfc»T*m«*»U ^ 

ofc (#ro<ofc:*6, hwh^** h^ytftfflttam 

-*fi 1 ofc#&o«*«r-&*>*TBl7lc*i-) o 
! 1 2 PC RSJfcM^ ojcSffi 
^*1. 5m 1 (Oi^>^/y > -jf^-xL — ^Cf^r^ V 
(5^4 5 0^)gS2 M l (20/ig) *#ft U H 
BV~PCRSiS@^2 0 m 1 $5±Tf7k8 0 /u 1 SrSSAP 

is^if: 0 m^nmc (2. 4Mftvr^^r= 

v">, 15mM^x>ftNy9^ 6 0mM 0-^ 

6 0%^y7 P PtVV7/V^-/W 
5:50 0// 1 aSAPft, 2 0 fbWSkW 1 5 0 0 0 r 

m^r^r, ttmmc2 o omM»y 4 o 

%>r yy^ tvi'T/wra— /w^r ioo/ii gyjptg, 2 o$> 

?M«^L. 1 5 0 0 0 r pm^3»W»i^tLr±» 
**"CitlRWM«IISrttfflLfc. *2 0m 1 SritjR*lc 

[0 0 6 6] ttU«I*5J:t^ttdi«<OPCRS«»*l 0 
/u*iS^n^ h.^77>f-fflTSKg el, G3 0 0 0 



# 
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SWSrffiv^ tt**rH8lc*i-. E18(^<t 9 PCRl 

mmm^xn^y^^-^v i o o%hijr 

WSlfeo 

x*r* h7> (^45 0 3tf) 2/il (20/ig) ^ 

Mf«100/zl^ftU (2. 4Mft 

i^T>H^T^^>\ 1 5mM^x>»tMJ!?^ 6 
0%-f V^n tVVT/W^— /W) 0 lMt, 2 
OfMMBfU 1 500 0 r pm-ea^S^itT 
«tJR«J^«»*ttaLfco ±«5r^T, 2 0 0mMift 
#y ?i*£r£t?4 0%-f y^n tVWT/V3— /i^Sr 2 0 0 
At 1 **JP«, 2 0W)$L, 1 50 00 rpmtl 

fee r.cort:K^*fL, PCRWHI5 0 u 1 ^MtM 
«3 tiacflfeft-ePCRSJKSrfcr/iofco 
[0 0 6 7] *Mfttf>fc», Xflffil 5 £ HUSK 3 5Mfr*- h 
y ^ixffi (Ishizawa.M^(-J:5^ffi, Nucleic Acid Re 
s. 19(20) :5792, 1991) -CR»Sri4tfJ U _L3Bfc Infill- 
PCRSiSSrflofco PCRS^UTi, PCRSiSS 

^y^- Ofty- «*) K) T##rbfc 0 ^W»*Sr* 

[0 0 6 8] 
[^5] 



20 



1 4 



10 



20 



Ml. 5m 1 (D^>^V >??-~ — -7\z£XT\C7fL 

[0 0 6 9] (Df* b y > 2 a 1 (SH 1 * 50^, 2 
0 m g) , 

©7*** h^l 1 (^fi5 0^ 10/ig) W 
T ^ y !VT X K 1 // 1 7 0 1 0 /x g ) , 

y/WT^ Kl // 1 (»fi7 0^ 10/ig) S 
TflJ/ViSlcZ/t^/Vlr/VU — 7s 1 /i 1 (10/ig, SI 
GMAK, Low viscosity) 0 

[0070] y ^^a— ^fcBfflff 

H8A#jfiL»l 0 0/* 1 Sr^au KIKC (2. 4Mft 

^ry|^Tni;y, i5mM^3:>StMJ!?^ 6 

0%>fy/o^7;P3-;i.) ^5 0 0)u 1 ttf , 2 
0?3>g«E#U 1 5 00 0 rpmT3^L^iLt 

# y 9^£r&*>4 o%^r y^n tvvr/^-^2 o o v 

lSr*Jp«. 2 0tSWU 1 500 0 rpmtl» 
[0 0 7 1] ^cD*£fSB^*tU PCRM5 

ttbiofcwa^nuftft^pcRSJSfrtTofco pcr 

c*y- Oft) K) «Lfc, 
»*ftt*Sr*6K*"fo y T-tt*3S"Cfc. 2«S 
-&LTfcl^e*(-PCR±S(S$ttri^ 0 

fc. 

[0 0 7 2] 
K6] 



30 



PCR««i«!l (nar) 




7. 5 




4. 3 





PCRltti^* (n g) 




3 7 


+ y yl/T ^ K 


3 3 


T £ U /1>T * K 


3 7 



II 5 

f^h7^2//l (^f!5 0^ 2 0/ig) ^fi 
Lfc^iO. 5m 1 <D^>yy ytCBMSTi^ 

[0 0 7 3] ®2. 4Mfti/7yi^7^v ? >, 15 
mM^xyKtby^^ 6 0 %>T y tVPT/^- 
/w«r&trittaic«r5 0 0/i K 



50 



©2. 4U^^T>Wt^T^J>s 15mM^x>^ 
^by^^> 3 0%-fy/ntV^7;V3WK 3 0%t 
e r t -y^vPT/l^ — /P£r^trf*|£C£r5 0 0/il o 
[0 0 7 4] ttXCSrtttt*. 1 5 00 0 rpm-C3^ 

2 0 OmMifW y 9^£r-ati>4 0%4 V~?v tVV7/V 
/V2 0 0m 1 *r«*P«. 2 0W1WU 15 00 
0 r pmtl^»^ilt±i^T, itJKWKS 
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[0 0 7 5] -<OitJ!S:tC*tU PCRM50<t 1 
abHtt^J3 fcl^C^fr-CPCRSJt&Srtfofco PCR 
»£**7^ PCRR£**«rH*«5i:W«fci*a* 

ftcyp-^t-y^y^- any- «*) it) -e^*tL,fc» 



22 



*0n I y$fcU<DPCR*8*i&S < R>li 5 Pi£4 2 n gffc^co 

[0 0 7 6] 
1&7) 





PCR4«I«fl (n g) 




4 2 


+ t e r t -7*-AfTJVo—Jb 


3 3 



3 — /W, t e r t -^f^7/Wa-*\ e r t - 

W±os*£B£Sl9]a>e>*ii£L-c*5< :iu:hbWH 20 

y/o,V - A £ Hfc^flSt-i" 5 1£ h « > -?T ~ 
v'Vft-m. 0>J;Ltf, 6MO/7 = vVg«S:2 0n 1 
SJsSDU ii^T 1 0 0%@S<E»f yy'n'V— /W&3 0 

MOft->7yS^7-v > ^tf7 5%S««»f 

n^y-A^k*5ttiM*ttJK*£ 2 o m i mm-rtvi-i 

y— A-tr£tf 6 0 /x 1 ©WSUiSt5©I^U« 
38WCI4I^*««>»** S 3 0 m 1 ffl»+*£tt-C*>So 

[0077] ^mx^tmm^itm.k l-c#5 r. t ^-e 

[0 0 7 8] WISLfc<t5^KW-^ 



[0 0 8 0] *»M*s»«t-r6^3eiB?0©*W* 
P C Rfi^Jta«*!MEW*ft*»*»rt^** 

art fceriB-cfcSo 

[01] *«WO*8tKJ:9»WtfcBSIf«*'fA' 
X (HBV) DNA^PCRia 9 Lfc tttS, 
ScWcO^m^^-TISl-efcSo 2:HBV&£ 
it'^tfifiLm ; V3, 4 : H B V -Sy>*r£tf jfoffi : 
:HBV^J^«. E! 1 ~E) 7 K 

y< (HCV) RNA*»6>WltUfcDNASrPCRI-J:0 

1,2= H C V Sr#*l--&tP Jfa-iff : W~ ^3* 4 : HC 
VSr'>S-£tfJfo.fit : W— ^5 : HCVS-&*^V>Jkfto 
[S3] WTl!l*-r*«»taiCSrfflV^T, *58W<©;*f 
jfeiij: 9 BlSf^5"f^DNA^(tiL> PCRt^J; 

VI, 2:®2. 4Mft->Ty»^7-v : V 1 15m 

^*-&tf*aiC ; W-V3, 4 :©2. 4MW7V 

muvvj*. i 5mM^xyith'j7My6o%y 

yyntf/WT/1'3— ^^tpftmc ; >5, 6 : ® 
3. 2M«S^7=^y< 1 5mM^iyStM'7A 
Xt^6 0%^ y/o tf/VT/W ^ — /VSr^Ttft^^? Co 

[04] mnm7 \cm-t&.mczm^x. *mn<r>J3 

felCj; *) BMffFifc?-l'.> 1 '*DNA£lii]ttiU PCR(-<t 

nmcjcttfflbfcttaiBSrWT^JIBi-i. w-^ 
1. 2 :®6 0%n-/n^7/W3-/V; l/-y3, 



m 

23 

4 : ©6 0%4 y:/t3 tVl-TA^— /V \ 5 , 6 : 

%n-^r/V3- ; ^9, 10 :©50%s 
e c -/f/VT^3-;v ; > IK 1 2 : ©6 0 % 
sec -^f/VT/W^-/^ 

[115] *J6W8(c^-mH6CS:fflV^T. *KW<Djj 

1 , 2 : ®5 0% t e r t A ; > 

3, 4 : ©6 0%t e r t -T ^ /WT/l^ — 'V ; V*— > 
5. 6 : ©6 0% t e r t -^f /l/T/l/^-^ ; > 

[El 6] *»«<D*ttlCj:9 BUBf^^-f/l-^DNA 
L P C RK i Lfc»£<D««*»*>«*§: 

h7^i (// g) SrWT^JIB-t-So U->1, 2 : * 

[R2] 



(13) ^7-5 9 5 7 2 

24 

* 0 ti g ; > 3. 4 : 2ju g ; 6 : 4 ju 

g ; > 7, 8:8|ig;^-^9, 1 0 : 1 6 m 
g ;l/->lK 12:32/Lig; ^ 13, 14: 
6 4 a go 

[0 7] 3r-Y y T— t Itf^r^ h9>*fcl±^/W# 

jfciMA^DNASrttttJU PCR(n<t!91«#SSr^ofc 
#^(D««ac»<Z>j|g*S:*i-B|-e*)5o ^1, 2: 

10 — * 0 

[B8] 2fcL*3tt5* 
ItttUlSrfi^W^PCRSJSSiRKoV^T©. (b) 14 

S^ttWm^PCRSiSffi{-^V^TCD^m^^b. is 
««(4»a»#fW (#) ««14«#ttBbt««:* 



[03] 



! i PGR 

^ « . — — ^ ig3gH$g 

P C R ^ ^ ~y ^ ^ 

«n* «* «3» «t» m — 3^ T7^f "7"^ 




(14) 



<&m¥-7 - 5 9 5 7 2 



imi] 



[04] 



m m » «a» m i 



12 345 



P C ft 




PGR 



1 234567 8 9 101112 



Millie* 




12345 




1 £ 3 4 5 6 7 8 3 K5ttt2 



3§P 



3$ 
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[18 51 



1061 



! 2 3 4 5 6 7 8 



P C R 

^? **£ **** 




P C R 



I 2 34 56 78 91Dimi314 






12 3 4 5 6 7 8 



(16) 



M?7-5 9 5 7 2 





(51) Int. CL 6 mm^r /Tf*«3§i#-^ F I S^**®^f 

G 0 1 N 33/50 P 



